DECEMBER 25, 1897.]

Scientific Qmevican,
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Thought: On the Principle ef Cemparisen in Physics ;
On the Part Played ey Accident in Invention and Wis-
covery; On Sensatiens ef Orientatien; On Instructien
in the Classics and the Mathematico-Physical Sciences.
Appendixes. I. A Centribution to the Histery of Acous
tics. II. Remarks en the Theery of Spatial Visien.

PHOTOGRAMS FOR 1897. London: Daw-
barn & Ward, Limited. 1897. Pp. 114.
8vo. Price 80 cents in cloth; 40 cents
in paper.

This is a picterial and literary recerd eof the best phe-
tegraphic werk of the year. compiled Wy the editers ef
the staff of The Phetegram., assisted by Gleesen
‘White. Thispublicatien is suppesed te represent the pic-
torial side of phetegraphyin varieus parts ef the werld.
In this respect, since it began and the subsequent years
have preved it te be unifermly successful, especially from
an artistic point of view. This excellence is fully main-
tained iu the present velume fer 1838. We nete reveral
of the landscapes and views en the river during feggy
daye, in which the English amateurs excel. Pescibly
the mest striking phetegraph in the whole werk is
drawing the charge frem the retert in the gas werks.
This weuld make an ideal subject fer a realistic painter.
In addition te examples of artistic phetographs are te
be feund others shewing the pregress in Reentgen phe-
tegraphy and the kinetegraph, amensg the latter being a
page er mere of minute pictures representing the crowd
of phetographers leaving the cenvention hall at Yar-
mouth last summer. These are se distinct that neted
persenages may be readily picked eut. It is a beek whese
annual appearance is always appreciated and is ene of
the West printed annuals that cemes frem Lenden.

SIXTEENTH ANNUAL REPORT OF THE
UNITED STATES GEOLOGICAL SUR-
VEY TO THE SECRETARY OF THE IN-

TERIOR. 1894-95. Charles D. Wal-
cott, Director. Washington. 1896.
4to. Pp. 910.

The present velume centains the Directer’s Repert and
papers of a theeretic nature. It details the remarkable
werk which has been accemplished Wy this impertant
bureau ef the gevernment. After examining this splen-
did velume, it is easy te see why the publicatiens ef the
United States government are se much theught ef
abread. Many ef the articles in the repert are of course
only interesting te specialists, sut anyene whe is inter-
ested in science can easily spend an hour in examining
it. The engravings adequately illustrate the werk.
‘There are 117 plates and 169 engravings in the text,
Wesides valuaole geelegical maps.

THE ARCHITECTS' DiRECTORY FOR 1897-

88, Containing a List of the Archi-
tects in the United States and Cana-
da. Together with a Classified Index
of Prominent Dealers and Manufac-
turers of Building Material and Ap-
pliances. New York: . Com-
stock. 1897. Fourth annual edition.
Pp. 1120 Price $1.

This excellevt little beek centains a classified list of
the architects of the United States and Canada, and as it
is issued Wy the publishers of Architecture and Building,
it certainly should be trustworthy.

THE DWELLING HOUSE. By George
Vivian Poore, M.D., F.R C.P. Lon-
don: Longmans, Greeu & Conipany.
Pp. 178, $1.25,

The preper sanitatien ef dwelling houses is a leading
subject in this handbeek, a great pertien ef whese cen-
tents has seen previeusly published in papers delivered
befere the Reyal Institution, the British Medical Asseci-
atien, etc. Its illustrations and cemments relate al-
mest exclusively te the ideas and practice ef English
builders.

APPLIE®D MECHANICS. A Student’s
Treatise in Mechanical and Electrical

Engineering. By John Perry, M E.."
D Se.,, F.R.S. London: Cassell &
Pp. 678 Price

Company, Limited.
$3.50.

For students whe havetime te werk experimental, nu-
merical and graphical exercises, and who weuld like te
review an entire course of instructien m applied mechan-
ice, this velume presents the ready means, as it embracss
a twe years’ ceurse of such lectures at the Fiusbury
(Lenden) Technical Cellege. A)l mechanical and elec-
trical engineering students in their first year have twe
lectures a week, and the substance of these lectures is
here printed in large type, while the mechanical engi-
neers had three lectures a week in their secend year, and
these are printed in small type, the whele forming a vel-
ume centaining a great ameunt of technical instructien,
chemical and building students alse attending in the
mechanical department. The Appendix centains many
useful tables.

A NEW ILLUMINATE® EBITION OF
THE HoLy BIRLE, breught eut by the American Bible
Unien, 230238 Seuth Eighth Street, Philadelphia (cepy-
rightad by Frank E. Wright), presents a wealth ef illus-
tratien such as, we believe, has never befere been at-

| for the sleeve ?
| there e a firm suppert for therevelving parts.

Birsiness and Personal.

The charge for insertion under this head is One Dollar a
line for each imsertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iren Werks.
“U. 8.7 Metal Pelish. Samples free.

Gaseline Brazing Ferge, Turner Brass Werks, Chicage
Yankee Netieng. Waterbury Butten Ce., Waterb’y, Ct.
Handle & Speke Mchy. ®@ber Lathe Ce. ChagrinFalls,@®.

‘Wrench patent Ne. 585,049 fer sale. See page 404.
dress C. H. Avery, 9 Linden St., Binghamterf, N. Y.

Chicage. Catalegue free.

Indianapelis.

Ad-

Impreved Bicycle Machinery ef every descriptien.
The Garvin Machine Ce., Spring and Varick Sts., N. Y.

Cencrete Heuses — cheaper than brick,
stene.

superier te
‘“ Ranseme,” 757 Menadneck Bleck, Chicage.

The celebrated ** Hernsby-Akreyd” Patent Safety @il

Engine is built by the e La Vergne Refrigerating Ma- |

chine Cempany. Feet of East 135th Street, New Yerk.

The best beelx fer electricians and beginners in elec-
tricity is *‘ Experimental Science,” by Gee. M. Hepkineg.
By mail, $#4. Munn & Ce., publishers, 361 Breadway, N. Y.

3T Send fer new and cemplete catalegue of Scientific
and ether Beeks fer sale by Munn & Ce., 361 Breadway,
New Yerk. Free en applicatien.

IHINTS TO CORRESPONDENTS.

Names and Address must accempany all letters
or ne attentien will be paid therete. This is fer ou1
infermatien and net fer publicatien.

References te fermer articles cr answers sheuld
give date of paper and page er number of questien.

Inquiries net answered in reasenable time sheuld
oe repeated : cerrespondents will bear in mind that
seme answers require net a little research, and.
theugh we endeaver tereply te all either by letter
or in this eepartment. each must take his turn.

Buyers wishing to purchase any article not advertised
in eur celumns will We furnished with addresses of
houses manufacturing er carrying the same.

Special Written Infermatien en matters of
persenal rather than general interest cannet be
expezcted witheut remuneratien.

Scientific American Supplements referree
te may ve had at the oftice. Price 10 cente each.
Eeeks referred to promptly supplied en receipt of

price.

iWinerals sent fer examinatien sheuld be distinctly
marked er labelec.

(7278) X. asks: Will you please giveme

threugh yeur column of Netes and Queries a receipt fer

making a hectegraph compesition and alse a hectegraphic |

ink? T weuld like semething better than the plain glue
and glycerine cempesition, and alse fer an ink that weuld
net rub and smcar. A. Fermulas fer pads. alse inks, are
given in SUPPLEMENT, Nes. 1071, 1092, 1110 and 1119;
price 10 cents each sy mail.

(7279) W. R. asks (1) howa drum arm-
ature can e wound se that it can e cennected toatwe
segment cemmutater. A. Cennect the coils on one side
in series end te end ; alse en the ether ride, and jein the
ends te the twe part cemmutater ; wut there isno ad-
vantage in deing it.
drum armature ever the shuttle ? A. Witha drum arm-
ature as many impulses of current flow into the line for
esch revelutien as there are coils, and the current is ren-
dered even and uniform. With a shuttle armature there
is a decided fluctuatien ef current at the same speed,
since there is but ene ceil. This is net a claim, buta fact.
3. What is the size and sustaining pewer ef the smallest
electremagnet ever made ? A. We have net at hand the
accounts of small magnets. Yeu can find acceunts ef
very small eleciremagnets which sustained very large
weights in ** Lectures en Electricity,” Wy Pref. Geerge
Ferbes, price $1.50 at this effice. 4. In the SUPPLEMENTs
describing the simplified Heltz machine, can the curved
rod, G, ferming the Wearing fer the sleeve, (7, e placed in
frent ef the revelving disk, er must it ferm the Wearing
A. Make either arrangement, only let
5. Dets
it make any difference if the revelving plate is wack in-
stead ef in frent of the stationary? A. The side en which
the diecharge Walls are is the frent. It is much mere
cenvenient that the revelving plate sheuld we en this
side. These is alse much less leakage. 6. Can asal am-
meniac attery be made with copper and zinc for the ele-
ments ? A. Yes; but a very poer one, tee poor fer ser-
vice. It gives less than one volt.

(7280) W. J. W. asks: Please inform me

threugh your valuable paper hew te rcsilver a leoking

tempted in a velume designed fer general circulatien, |

and effered at pepular prices.
of the Oxferd Bible, of the University Press, Oxferd,
with full marginal references and a Cencerdance. The
werk is embellished with 880 pictures, designed net enly
to give the Bible student all possible assistance te the
preper understanding of the Sacred Werd, ut te e
faithfully and artistically illustrative of the text, as it
has been interpreted at varieus times in the leng peried
during waich the Biblc has been loeked upen as the first
of ali weeks. The pictures alse cever eriental scenes ef
many types and ail ages ef the world, including repre-
sentatiens et recentiy discovered ancient menuments,
with their almest undecipherable hiereglyphics, and frag-
ments of papyri manuscripts which are new the owjects
of study wy the mest learned schelars. The typegraphy
and mechanical executien leave nothing te e desired,
the type Weing large, ciear and delightful te the eye,
while all of the several types of binding in which the
work is offered te the public, from the silk cleth to the
full turkey, are of the same high character, as befitx an
edition de luxe.

The text cenforms te that l A
| parer the ScIENTIFIC AMERICAN? 1. Sheuld T use48di-

glass? A. Valuable articles on this subject are contained
in eur SCIZNTIFIC AMERICAN SUPPLEMENT, Nes. 105,

| 121, €95 and 1006 : price 10 cents each hy mail.

(7281) F. H. M. writes: I wish to en-
large dyname ef which you give plans in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 600, te twice the dimen-
siens given in paper. Weuld yeu kindly answer the fol-
lowing questiens threugh the celumns ef yeur valued

visiens on commutaters, er 242 A. The number of ceils
on the armature sheuld net e changed. Wind 24 ceils
as Wefore. 2. If 48 divisions are used en cemmutator
cylnder, would it e necessary te use same number of di-
visiens on armature cere? A. Yes. 3. By doubling di-
mensiens of dynamo gives it four times its capacity;
using 14 wire en armature, 12 wire en field, weuld it run
32 16 candle power lamps mere or less? A. Yes. 4. Could
not the tep of field, we cast in one piece instead ef twe,
and welts run down threugh field waists cennecting all
the field firm? 1f so, what size welts, diameter? A. The
principle of construction is te have as few joints in the
castings as peasible, as every joint causes semeleakave.
The top may e in ene piece, and helted as you suggest;
34 nch welts may be used.

(71282) F. S G writes: I have three
Crewfeot gravity hatteries en a ahort telegraph line; to
charge them I put in 8 eunces of blue vitriel iu each and
filled them up with water, then to start the aetion 1

added 2 ounces of sulphate of zinc. I short circuited
them, but the blue line will not ceme up any higher than
the middle of the copper. What is the matter, and how
can I remedy it? The way they are now, the three of
them will not work one seunder. A. Fill the copper sul-
phate crystals in till the cepper is cevered. Then fill the
Jjar with water till the zinc is covered. Shert circuit for
a few heurs till the solution is clear like water to a peint
below the zinc. Your treuble is that yeu have net used
®lue vitriel enough. It is net necessary to use any sul-
phate of zinc in starting the gravity battery. It will ferm
quite soon enough and will then have to e got rid of.

(7283) A. M. asks what the different
cempesitiens in the carben fer the brushes and arc hights
are cemented tegether with. Weuld silicate answer the
purpose ? A. We are net able te give formulas as used
by tie different manufacturers of carbens; wut the
ground carbon pewder iz usually mixed with a sirup ef
sugar and gum and shaped Wy pressure. They are then
®aked in an oven te carbenize the adhesive substances.
The details of the precess are considered trade secrets.
The Carre carvens are said te centain ef powdered ceke
15 partg, calcined lampwlack 5 parte, special sirup 7 te 8
parts, mixed with water, meulded and dried in a cruci-
ble.

(7284) J. C. P. writes: I have a dynamo
giving a current at terminals of 60 velts, 16 amperes. 1
wish to light a small Feucault arc lamp carrying ¥4 inch
carbens. 1. What resistanceshould I intreduce in series
with the same, dyname running shunt, to get the mest
satisfactery results, i. e., quiet arc ? A. The veltageand
current taken by an arc lamp vary with the Jength ef
the arc, when preperly lighted. Measurements with !4
inch carbons gave these results:

Amperes. Volts.
9 35
85 40
65 50

Assuming your smallest drop then in the arc te be 35
velts, yeu will need te previde for 25 volts and 9 am-
peres in the resistance wex. Apply Ohm’s law te this:

E E 2%

| C=—3 or R=————_3 ehms. The lamp has the
R

other 4 ohms which are needed te pass 9 amperes.
35

R=—=4 ohme nearly. The resistance sox cheuld allew

2. Whatis the claim made for the,

of varying the resistance from the smallest to the larg-
est current required in your work. 2 Carbens seem te
tendteburn te a slim pencil peint. Why? A. Yeur
lamp gets tee much current. 3. In my 90° arclamp,
taking current ef 40 volts and 12 amperes with cene car-
bens, a hern grows out on negative carben and tends
te short-circuit the arc. Why is this ? Hew can it e
aveided ? A. By giving the lamp mere resistance in bex,
and 80 less current.

(7285) M. L. F. asks for the best receipt
fer a pewder er dry mixture fire extinguisher—seme
thing te throw inte the fire that will put it eut, and that
will keep a long time witheut lesing its strength. A.
Vienna Fire Extinguishing Agent : A selutien ef 5 parts
ferreus sulphate (cepperas), 20 parts ammenium sulphate,
125 parts water. Jehnstone’s; Make a mixture ef equal
parts of pyrelusite (manganese diexide), petassium chle-
rate, potassium nitrate. Meisten with water glass and
press into a ®leck. Place the Wleck in a pasteboard wex.
Several Boxes, connected Wy fuses, are suspended frem
the ceiling of a reom.

(7286) W. J. A. says: A few evenings
age, a friend ef mine tock eut ef his pocket a Wex cen-
taining leng white * pilis,”” tapered at each end. Laying
one of these on the edge of a table, he applied a match
and lit the end of it. Burning slewly, the * pill ” trans-
fermed itself inte gray material abeut 5 inches long.
This gray matter seemed te writhe like the body of a
snake while ferming. After the * pill» stopped Wurning,
their formatien weuld fall in pieces if touched. Can yeu
give me a receipt fer making them ? A. Pharaeh’s
serpents are made as fellews : One grain ef dry mercury
sulphecyanide is mixed with seme gum tragacanth which
has previeusly seen soaked in het water. When the gum
is cempletely weftened. it is transferred to a mertar and
the mercury sulphecyanide (in fine pewder) is mixed with
it Wy aid ef a little water, se as to turn eut a semewhat
dry pill mass. This is then fermed and cut into pellets
of the desired size, which are dried on glass. These are
very peiseneus, and must we handled with care. o not
inhale the fumes.

(7287) . 8. M. asks: Can aluminum be
used in castings fer a gaseline engine ¢f 1 herse power?
If net, why ? Ceuld I rave any weight by using brass or
gun metal instead ef iren? A. Pure aluminum can be
used in many ef the parts ef a 1 herse pewer gaseline en-
gine. I¢ lightness is the principal ebject: An alley of 90
parts of aluminum, 9 parte ef silver, 1 part of copper—
all wy weight—makes a very hard but workable metal,
suitable fer cylinder, pisten and valves. The specific
gravity ef this alloy is Wut very little more than pure
aluminum. The cylinder ceuld e coveredwith a thin
sheet metal water jacket, and thus make a very light and
weautiful engine. This alley makes close grained cast-
ings and can be easily soldered.

(7288) W. M. Z. asks: 1. How fast will
air travel threugh a pipe leading inte a vacuum ? A.
The theeretical velecity with which air will lew inte a
vacuum if whelly unebstructed, is 1,347 feet per secend.
The ceefficient for an orifice is 07707, which limits the
quantity vaiue te 952 feet per secend. The frictien ef the
airin the pipe still further retards the flew accerding te
itslength. 2. Hew much in Wwulk will air cempress under
different pressures ? A. There is ne knewn limit te the
cempressien eof air at ordinary temperatures; 15,000
peunds per square inch has been attained witheut lique-
factien. Ata temperature ef 220° belew zere, Fah., it
liquefies at 573 peunds pressure per square inch. 3. How
long will it take an air pump, say 10 herse pewer, to
create a vacuum in a vessel of 1,000 cubic feet? A. A
perfect vacuum cannot se made by any erdinary vacuum
pump. The time of ebtainining an appreximate vacuum
depends npon the relative velume of the pump and ves-
sel, as also the speed ef the pump; an appreximate time,
warring leakage, may e feund sy subtracting the pump
velume frem the velume remaining in the vessel fer each
strokae of the pump.
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

DECEMBER 14, 1807,
AND EACH BEARING THAT DATE.

|See nete at end ef list abeut cepies of these patents.]

595,592
595,541
L 595,654

. 595,398
595,467
59560

Adding machine, G. L. Ault
Advertising apparatus, J. H. Hellen.
Air centrelling device, A. Roesch...
Alarm. See Bicycle alarm.
Alarm device, electric, F. Leuis...
Album, W. Brung...............
Animal trap, S. W. Buck.......
Annealing 1ron castmﬂs, R. King
‘Annealing pet. M. J. @Meara,.
Armature ('ores, space bleck
(A G@¥noc®agoadacooont agoBagog

Bad ge, S. Th
Bale tie. T. C. Edmensten
Barrel head, A. N. Clark..
Barrel machine, L. M. Greif....
Bagin trap fixture, wash, C. H.
Basket holler, berry, N. R. Mille:
Battery. See beccndar%bat(er%
Bean picking machine,
Bearng, reller, W. L. Miller
Bed, invalid’s, 8. C. Attkiss
Bell, pneumatic deer, J. Hunt.
Bench. See Braw bench.
Bicycle alarm, G. J. Paehtz...
Bicycle crank, J. E. Edwards.
Bicycle czanks and sprocke( wheels with shafts,
means fer connectmﬁ 8 Avery

Bicycle driving gear, J. E. Steeps............ 95,501
Bicycle driving mechanism, A Pappmdake& 595,579
Bicyele driving mechanism, W. D. Smith.. 595,661
Bicycle frame, A. Pettit.........o.u.n. 595,459
Bicycle leck and suppert, 1. S, Cevell 95,
Bicycle luggage carrier, H. J. ‘M. Baker... 595,517
Bicycle pedal attachment, J. W. Hansen.. 95,
Bicycle prepelling mechamsm H. Schafer. 595,460
Bicycle raddle, J. H. H. Burge............... 4
Bicycle saddle, J. A. Lamplugh.. 595,599
Bicycle seat, C. M. Richmend.. . 595,680
Bicycle valve M. A. Merris. q 595,578
Blind raised er lewered by means ef elec(rlclt‘y
and selarrays, E. Reth.............cooiviiina.. 595343
Boiler. See Range beiler. Steam beiler.
Beiler furnace, A. Rahner.................oooienaa. 595,339
Beiler furnace, steam, C. T. Regers.. . 595341
Boiler furnace stcam, Yeung & Lewis 595,666
Beiler water indicator and alarm, steam, L.
btmger ....................................... 595,418
Belt. See Cycle safety belt
Belt, W. Murphy... 595,331
Beet and shee shmmg machme, Rinker....... 595,581
Bering machme for dewel deers, E. B. Hayes.... 5%5,568
Bottle, B. R. Saunders. ............ccoeveunuennenanns 595,499
r'Bottle, ne reﬁllalle C. A. Dunbar, 55,612
nrefillable, J. R. Latham... 595,487
le, nen-refillable, W. T. Strasser.. 595,447
tle, nursing, J. C. Reach...... 595,414
Boutenniere, badge, etc.. C. Rosin................. 95, b

Bex. Sce Coin bex. Condiment wox. Mail box.
Paper bex.
Bracket See Curtain red bracket. Shadebracket.
Brake. See Herse pewer machine brake. Rail-
way brake. Wagen brake.
Brake shoe, A, L. Streeter.
Bread kmfe, G. H. Blancha
Burial casket, @. D. Byers.
Burral casket, W. €. Jones.
Burner. See Gas burner.
Butten, E. Candel......
Cable grip, J. 8. Peden.....
Calculating machine, J. Byrne
Calculating machine, A. Schabadt.
Camera, kmetographxc P. Gautier
Camera, magazine, J. L. Atwater.
Camera, magazine, P. Berggren..
Camera, phetegraphic, J- - Atwater
Camera, Ehot(ﬁzraphlc; W. F. Coek.
Cannen, K. J. Bleod............
Cap, miner’s, J. Beck.
Car, center plate, J. Timmns..
Car ceupling. De Lisle & Main
Car ceupling, 1". H. Simpsen..
Car fender, Fatiew & Strayer-
Car fender er guard, tram, @. A. Sutherland.
Car fender or guard, tramway, J. F. Ayre!
Car seat, H. S Hale............
Car seat, R. Rochester
Carbureter, N. Z. Seitz.........
Carriage, felding, Hall & Anderse
Carrjer. See Bicycle luggage carrier.
Tier.
Cartrldge feed belt. Benet & Mercie
Casing head packer, J. E. Martin .
Caster, W. H. Celdw
Chain, endless screw, J. Welander..
Chair. See Felding chair.
Chair attachment, L. B. Archer
Checkrein hook, J. T. Anderse
Checkrein heek, J. R. Gump
Chopper. See Cetten cheppe
Chepping machine, J. C. Hal
Chuck, L. Rartlett

595,386

Hay car-

595,518
. 595574
. 595,526
595, 508

595,450
. 595439
. 595,566
595,387

595,363
595,627
5.643

Cigarette machine. G. H.
Clay, etc., machine fer W.I‘kl g. G

5.35
(‘Ievns cros«, J. L. Themas.. 595,503

.................... . 595,670
Coat suﬁport, J. D. Watt: 545,358
Ceffin L. Snader....... ..595,461, 595462
Cein bex, B. F. Wyma 595,509
Cemb game attachment fer scissers er shears. S
GOIUNCRTT LR - - el el - - . 595,470
Cembinatien wrench, W. Devaun.. 5005.289
Cempass, draughtmg. F. Ccykendall 595,607
Cendiment bex, Jenatschke & Fische 595,481
Cern sheller. C. A. White.............. 595,359
Cerner bleck machine, E. Belden. 595,463
Cerset, 1. M. Bend.. 595,554
Cerset, C. W. Dedze 595376

Cerset stiffener, A. A. Adams.....
Cetten chepper, J. S. Lauderdale.
Cetten stalk puller, J. Hall......
Cetten stalk B. F. Harwe.

uller,

Couglmg ee Car ceupling. Pilet ceupling.

ipe er tube ceupling. Pump ceupling.

Cover kettle, H‘ H. Fereman..... 95,454
Crayon helder, F. M. Rugeley. 595,498
Crutch, felding, E. @. Kuhnke.. 595,637
Cultivater. deuble, J. K. Deaten 595.674
Curtain red bracket, . H. Cram........ 595,560
Cugpider, sanitary, W. C. & T. J. Kerrigan. 595,313
Cycle safety belt. A. Gebren.............. 595,622
Cycle, three wheeled, T. E. Montgomery 595,4

Cyclemeter, W. C. Heman..

Pental apparatus, C. B. Gr\mdy
Pental cuspider, D. S. Deyle..
Digger. See Pest hele dlgger
Iﬁlsp]ay rack and tray, felding, J

Brying frame, P. @ Th é’
)umpm%]apparams D
Dye anthrarufin. R. E. Schmidt
e frem chrysazin, blue, R. E. Schmidt.
h ucatienal appliance, M. M. Glidden.
Egg tester, E. Edwards................
Electric cable jeint, W. M. Brewn
Electric currents, meth.d of and apparatus for

cenverting, E. Themsen..........cc.coevuieinann. 595,419
Electric machines, regulanng alternating current

dyname, E. W. Rice, Jr.....oooiiviiiiiiiiiia.. 595,412
Electric meter, W. B. MATKB ... ......coeuuneeaiannns 595,325

Elec(nc meter prepayment attachment, Strachan
ven

Elec(nc meter, E. B. Priest.
Electric meter centrelling devxce, F. J. Russell.
Electric regulater, M. Meskewitz...............
Electrical apparatus cenducter, J. Millis

Electrical contrelling mechamsm, F. J. Russell..
Electrical lighter fer burners, S. M. M
Electricity frem car wneel axles, means fer gen-

erating, M. Moskowitz 595,329
Elevater. See Grain elevate
Elevator stop, antematic, Withers & Blackman.. 595,507
Elevaters, antematic centrel device fer, Merrill

@Y C Y ... o - - --iois » o gieisielae o o8 rlo)s ioTerckagale o - c ' o= 595,326

Engine. See Fuel engine. Gas engine. eisting

engine. @il, gas, or like engine. Retary en-

gine. Rumry steam engine.

Engine or pump. B.J0b. .o
Exercising apparatus, B. A. McFadden. B
Exhibiting apparatus, P. & H. Roush..............
Extractor. See Nail extracter.
Extracts. making, Fremm & Schmidt..............

(Continued on page 412)
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g®"For some classes of Advertisements, Special and
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ds per line. This netice shews the widtb ef the iine,
andis set in a,% ate type. Engravings may bead adver-
wscwents at the same rate per agate line, by measi. e-
went, as the letter press. Advertisements must Le
received at Publicatien Office as early as Thursday
merning te appear in the following week’s issue.

Siar *
Lathes Automatic

9 and 11-inch Swing.
New and Original Features
= Send for Catalogue B.

% Seneca Falls Mfg. Company,
€95 Water St.,Seneca Falls, N.¥

WATER WHEELS, HURDY GURDY

eor Tangential.—An exhaustlve paper, with 14 illustra-
tiens. SCIENTIKIC AMLRICAN SUPPLEMENT 1123,
Price 10 cents. Fer sale by Munn & Ce. and all news-
dealers. Send fer new elassiﬁed cat.alogue,

P SHAPERS,PLANERS.DRILLS,
LOAMETRﬁE)g MACHIHF. SHBF OU'H'ITS TCIOLS
EBASTIAN IJ\THF.CO 120CUL\'ERT51 CINCEN TI D
BUYS' MH]]' (.umpleteandThor-B Majl

1 ough Instruction
ADVANCE YOURSELVES.
ImPROVE Your CoNDITION,
THE HOME SCHOOLS OF
Mechanical, Electrical, Steam, Ciw -
il, and Sanltary Englnserlng.
.nrl:hltecture. Metal Work:
ng. Pattern Making.
Tu encourage you to start now, wa
furnizh §11 mechanical drawing oute
fit free. Small Fees. Advance or

Installments. Send for beautlf‘ull{‘
illns, 100 page 8. A. cst.ul .poscpm
linited Corr

134 40 158 5th Ave., New York, N. Y.
1" W. EWALD, Gen, Mgr.

Office Desks

Chairs, Tables, etc.
Manufactured by
138 Portland Street, Boston

Derhy DGSI( CU. 114 Nassau Street, New York

= Export Business a Specialty.

WALWORTH
PIPE VISES

are the Heaviest and
Strongest vises made.
RENEWABLE STEEL JAwS.

WALWORTH MFC. CO.,
20 OLIVER STREET, ~ BOSTON, MASS.

ROTARY PUMPS AND ENGINES:
‘i‘helr Origin and Development.—An imﬁartant aerwn ot
gerﬁ giving a historieal resume of the rotary
engine from 1583 and illustrated with clear r&w—
1nga showing the construction of various forms of

Foot power
Screw...
...cutting

“Btrike while the
Iron's Ho

Sendfor Catalogue
and Discounts.

umps and engines, 38 illustrations. Contained in
UPPLEMENTS 1109, 1110, 1111. Price 10 gents
each. For sale by Munn & Co. and all newsdealers.

« « PHYSICAL AND ScHooL APanATus .a

INDUCTION
COILS for experi-

ments in X rays and
other electrical work,
IF" Catalogue Free.

E. S. RITCHIE & SONS, BROOKLINE. MASS

Tools For All Trades

Yeu can’t even think ef a_Teel that
isn’t mentiened in eur 1897 Teel Cat-
alegue. Every Metal Werker, every
persen interested in Machinery er
Machinery Supplies, needs it in Ins
busmess It contains 710 p
0l¢x7% inches, and is_a comple te
Tool ncyclopedia. Handsemely
weund in cleth, express paid en re-
ceipt of $1.00. M oneyt}])md for book
will be refunded first order
ameunting te $10.00 er ever.

MONTGOMERY & CO.

] MAKERS AND JOBBEUKS IN
FINE TOOLS,
105 Fulton Street, New York City.

STEAM

A boon alike to

=00k
CATy0GY

A mill for crushing ores.
Equal in efficiency to a

five stamp battery, and at
the prospector

and mining sT P

capitalist. Send for catalogue
GATES IRON WORKS, De, t
650 Elston Ave., Chncago,

L

of the ex-
pense,

- MILL |

TErETET TR T TR EROT T IO Y

ACETYLENE APPARATUS

Acetylcne number of the SCIENT!FIC AMERICAN SUP-
PLEMENT, describing, with full illustratiens, the mest
recent, mmple or home made and cemmercial :ypparatus
mrgemmnng acetyleneon the large and small scale.
The gas as made for and used by the micrescepist and
student ; its use in the magic lantern. ‘I'he new French
table lamp making its ewn acetylene. tentained in
SCIENTIFIC AMERICAN SUPPLEMENT, Ne. 1 .
Price 10 cents prepaid by mail. Fer ether numereus
valuable articles en this subject we refer yeu te page 21
of our new 1897 Supplement Catalegue, sent _free te any
address. MUNN & Co., 361 Broadway. New York

3
.
o
a fraction :
4

A s n s asn

DROP~-F FORGING

SEND US MODELS TO FIGURE ON.
l]unqums EQUALTO THE BEST DONE IN THIS COUNTRY.

NONE BUT SKILLFUL HANDS EMPLOYED.
BAGNALL- LOUD BLOCK CO.
+— |62 COMMERCIAL ST. —:
BOSTON, MASS.

Fan, revelving, L. A. Gikse
Fan, retary, W. H. Jehnsen
kence machine, W. A. Kilmer.
Fence machine, wire, J. W. Bw
Fence machine, wire and picket,
Fence pest, H

. 595,297
595,671

Wiley....
FlshmgﬂoaLG H. Wenger

KFlue stepper, H. H. Baltzley. 5
Fluid pressureregulater, P. Erb. 595,614
Fluid pressure regulator, A. Helthecker 595,540
Felding chair, I . 595,316
Feet warmer, J. P. Berchem. 595519
Frame. See )r m frame.

Fruit picker, J. O BB 000000000000 080 0 595,531
Fuel, arhﬁclal J. '1‘ Pavis. 595,872, 595,673
Fuel’ engine, MacF adden & Llcyd. 595,324

Het air furnace.

Furnace. See Beiler furnace.
Met.allurgical furnace.
Fuse ®leck, A Schutt.

age, E. H. B
Ga vano"cautety mstrument C. MacGreg
Game apparatus, R. S. & F. TOOKS. .
(;ame apparatus, biklical, W Ja.mes
Garment hanger, C. H. (xarrlgus

Gas burner, E. Lindner.......... 599,317
Gas engine, A. L. Harbisen 595,625
Gas engine, E. Meredith.............. 595,489
(zas generater, asetylene, Chequette & Morin. 595,451
Gas machine, acetylene, H. Bryant. . 595,668
Gaselene meter, Banki & Csonkn. i . 595,552

Gate, A.G.Puncan.................
Gear wheels, manufacture of, B. S. Bissell.
Generater. See Gas generater. Steam ge

595371
. 593, 553

or.

Gin saw sharpening machine, J. M. Bradiey
(ilewe, chimney an shadesuppﬂ' G. F. Wehr
Grain elevater, E. V. Jehnse

05482
595,391
595.310
Hammeck, [. E. Palmer.
Hammeck attachment, I.
Hanger. See Garment hanger
Harvester, cern, F. Hixsen
Harvesting machine. W. W. g
Hat wedies, apparatus fer manufacturing fur, E.

. 595477
595,369

T. Rebinsen 593,582
Hat fastener, H. Ingram.. 595,480
Hat fastener, King & Burn: . 5954
Hay carrier, R. Gregg . 595 385
Heater. See Wuter heater. |
Heating apparatus, E. F. Edgar‘ oe . 595,378 |
Heisting device. A. C. )m ey. 59;),561
Heisting drum, U. 8. James..... . 595,308
Heisting engine, varmble speed O.Cresby. N 595 671
Heek. See Checkrein heek.

Herse pewer machine brake, T'. P. Chambers..... 595,022
Horseshee attachment, F. Hurep............. 5,305

Herseshee, nailless elampmg, J J A. Miller.
Hese bridge, J. . Merrisen..
Het air furnace, 8. Pewhirst 3
Illuminating device fer keyheles, Rell & Walt,-

Insula,t jeint for gas ixtures. J. W. Parkin.. >91,d'18

Jig for dnllmg »el t holes, M. H. McArthey ......... 505,404

Knife. See Bread knife.

Knitting machine, H. A. Heuseman ... 595439

Knitting machine heel heek, A. Beehmen. . 595,365

Lacing stud, E. Kempshall................ 595,482

Lamp, acetylene gas generating, A. Gewr: 595,621

Lamp surner, Miller & Beeth............. . 595,576 |
Lamp, electric arc, Themsen & Harthan. . 593, 420

595, (‘;36
595584
595, 421

Lamp gleke cever and pre ector, H. Kuh
Lamp secket, incandescent, B. A. Schutt
Latch, A. Adams

Latch gate, J. A. Green 595,
Lnthe. change gear, E. 595, 562
Lathe slide, Cheney & "Cemsteck.. 505,288
Leather dressin tg machine, S. Cha 595,669 |
Leather manufacturing apparatus, . b
595,303, 595,304 |
Lifter. See Platelifter.
Lightning reds, tubular triped wrace fer. G. R
) R P I e B0 0000000000 595,543
Limbw, artificial, J. H. King 595,634
Link, connecmng 0. Klatte.. 595,542
quulds, pertable vessel fer retaxlmg, E. Lychen-
ITETTI ryarasy. - « o oToTSTEle 61 AToTelas, e o Wile SFaleleTa b eTa s blale STTToTETS 595,323
Leck. See Bicycle leck. Sash leck.
Leck, Creuch & Stekes. 95,606
T.eck. T'. DOWIAN. ....cvr.evrnrennenres 595,299
Lecemetive fuel saving device, C. B. Lk 595,321
Leem, P.C. Stadler................ooiiuuln 595417

Loom fer lappet weavmg, 8. A. Leavens et a
Leem reed, E. B ergne;

Leem shuttle J. C Setgeson
Mail wex, Lucas & Harrisen. ..
Manhele cever, J. J. O’Brien..
Measuring pole, R. Hegarty.....
Metallurgical furnace, N. McCennell..
Meter. See Electric meter.

Mill. See Relling mill. Stamp mill.

© 595846

Mlning geld wearing placers, system eof, W. F.

... 595,451

. 595,613
535,354
. 595,491

er .............................

Mixer, B. J. Spilker..

Meisténer for envelopes.

Moter. See liectric meter.
Railway meter. Spring meter.

Meters, braking alternating currentinductien, E.
W. Rice, Jr

Musical instrument, G, A. Brachhausen,

Musical instrument, W. H. Rellins.. 59
Musical instrument feet pedal, T’ B. 595,44t}
Nail extracter, C 595 Gdd

595879
595,448
0il, gas, or like engine, W. 595,497
Oxlmg device for leem pile wires 595.@30

Organ, pipe, E. M. Skinner.
Packing, C. J. Restein... ..
Packing, pisten red, J. W. Dudley

Padleck, cembinatien, H. A. Redman. 595,650
Paper voX, G. R. Wyman................ 595,684
Paper helder, teilet, W. H. Clarke 595,558
Pavement, wood H Freese......... 595,616
Pawl, H. H. Buffum.......... 595,556
Pen, foum,am 1. Andrew.. 595,361
Pen, foumam A.T.Cress... 5,373
595,389

. 595488

5 595,368

anno damper, ‘AL Nickel. L.l 595458

Picker. See Fruit picker.

Pilet ceupling, R. M. Galwraith..................... 595,383
Pipe. See Tebacce pipe.

Pipe helder, T. Stewbins.....................o....... 595,857

ding and heisting machine, F. L. Jehn- 5

Pipe or tube é'(;ﬁifl'lifé ...............
Plastering cerner, L. G win.
Plastermg, cerner brace er suppert. f

5 .)95 298

5")5 299
.. 595530

Plate llfter E B. Diffenderfer......

Plew, wheeled ‘W. T. M. Brunnemer

Plug, cembinatien attachment, J. B Gates.. ..

Pele evener, puggy, M. Kehee............... ......
o8

595, Hl

P See Fence pest.

Pest hele digger, S. G. Pavis 595,609
Petate digger, A. G. Lane....... .. 595396
Printing press, celer, L. B. Rebi 3 593,553

Prints from prepared lithegraph
chine fer taking, Cehen & Mark.
Puller. See Cetten stalk puller.
Pulley, T1'. Cerscaden
Pump and wailer, sand, k. Jacl
Pump ceupling, windmlll J. M. K
Pump er cempresser, air er gas, L.
Pyrexylin cempeund. .J. H. Stevens
Race track h‘ghung device, Selemen & Mers:
Rack. See Ceat and umbrella suspending rack.
Pisplay rack.
Rail fastening, G. W.Savage...............c.oueeon.
Railway wrake, C. K. Pickles.......... .
Railway cattle guard, A. A. Graham
Railway centrelling ievwe, electnc,R M. Hunter
Railway, electric. J. R. Fa

.. 595,525

595,559
595,308
595,484
595429
595,355
595,353

595,656
406

12
Railway meter, electric. E ) Prlest 595,400
Railway signal, W. J. Fawcett.............. 595,204
Railway system, electnc, M J ‘Wightman. 595,590
Raiiway tie, J. H. Cennell.. 95.45!
Range weiler, E. J. McCabe. . 595,545
Ratchet mechanist, E. Boemng . 595,598
Reamer, P. Saacke 595,346
Regulater. See Electric regulater. Fluid pressure
regulater.

Rheestat er electric heater, F. Kraemer........... 595395
Riveting teel. W. J. Ball.. 59w.431

95,572

595,618
Retary engine, R. . Fasset,t 595,538
Retary steam engine, I.. A. Wisc] 595,685
Sack helder, F. H, Gilwert.. 595,384
Sad iren suppert, H. Rene. 595,411
Saddle, harness, C. W. Mill 595,400
Saddle hern, J. W. Haggard.. 595,587
Sand drag, revolvmg, J. Murp .................. 595 442

(Continued en page 415)
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;| EDGE TOOLS-o~

| guarries

Water Emery
Tool Grmder

Has ne pumps, ne valves.
piping required te supply it w1lh
water. Always ready fer use. im-
plestin censtructien, r-est efficient.
in eperatien.

IF Send fer cataleque and prices.

W. F. & JNO. BARNES CO.

1999 Ruby St.,
Patent Carrying Track

OVERHEAD
TRAMWAY

for Mills, feundries, Machine Sheps, er fer
erchandise. Send fer IRook.

The Coburn Trolley Track Mfg. Co.,
.+. HOLYOKE, MASS..,

oy frint Ynur Own_Cirgulars

ers, etc, er let your
ey cembine business
with amusement and
print them fer yeu.
Splendid educater fer
yeuth andgreataid te
business men. A full
iine of hand and self-
inking printing presses
type and all printing
supplies. Wrne feor
catalegue. J. W
Perman Ce., 121h Ka-
yette Qt Baltimere.

. ROCK DRlLLS )
| AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL co. )

100 Broadway, New York.

Rocktord, 111,

Send for Catalogue.

996999@9969999999699@@99@@69_

0>

s IMPROVED FILM JUINTe
2 CALIPERS.

QO £ 12 sizes. 3in, 40c., to 24 in., $3.00.

ok Inside and eutside. Jeint has smooth @
ol and uniferm frictien. Fine finish. &
P4 == Catalogue of Fine Tools free. °
13\ The L. S, STARRETT CO bS
& Box 13, THOL, MASS., U.S.
96999669@99@@@0@@969699@9@9@

[1f You Want the Best Lathe and Drlll

GHUGKS

WESTCOTT S #
St ronge st |f

Great-

est bapamty

and Durabil-

ity, Cheap and Accurate.

Westcott Chuck Co.,

Oneida, N. Y
dsk for cataloguein E'nglzsh. French, Spumsh or (rerman
|

. S. A,
WIRST PRIZE AT COLUMBIAN KXPOSK TION, 1893,

Buy Telephones|

THAT ARE GOOD--NOT ‘“ CHEAP THINGS.”
The differencein cest is little. We guarantee
eur apparatus and guarantee eur custemers
against less »y patent suits. Ow guaran-
tee and instruments are beth good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St., Chicago.
Largest Manufacturersof Telephunes
exclusively in the United States.

A TIG-I—IT GRIP.

The SKINNER PAT=-
ENT DRILL CHUCK
is sm:ple, streng, and
accurate. The

Stands se-
y tests. 1Is self-
centering, self-tisht-
ening, mest durable.
Helds straight er
taper shank drills.
0F™ Send for catalogue.
SKlNNEH CHUCK CO., Church St., New Britain, Conn.

@Gas Blast Furnaces
GAS PRODUCERS .

AND
PRESSURE BLOWERS.
For Illustrated Pamphlets, apply to

AMERICAN GAS FURNACE CO.
23 lohn Street, New York, N. Y.

The Perfection of Pipe Threading

is admitted te®e reached when eur
No. PE THREADING
CHINE

is used. As a hand machine it isthe
enly ene knewnthat will cut and thread
an 8 inch pipe with ease and satisfac-
tien. Omne valuable feature is, that it
has ne arbitrary lead screw fer deter-
mining ﬂtyle or pitch ef thread te be
cut. [F" Send for (Catalo
THE MERRELL ] FG. CcOo,

501 Curtiss St., Toledo, Ohio.

Qou USE GRINDSTONES ?

80, We CAIl Suppmy ¥You. All sizes
= mnnmt-cl and unmounted, always
kept in stock. Hemember, we make a
Rpecidlt yof selecring stones forall ape-
cial purposes, T Ask for catalogue

The CLEVELAND STONE C0O.
2d Floor, Wilshire, Cleveland, 0.

are often nearly ruined bﬂ using a grind-
stone not adapted to the work., Our
roduce a large variety of grita
s.ul.mn!e or grinding any tool.
r},- e send gou ouwr O akefﬂg‘mu
ri‘hwh w: give you some tnformation
AFTON STONE COMPANY,
No. 80 River ‘orreet, é ‘afton, Ohio

D EFIANC E MACHINE 'WORKS

FIANCE . OHIO. USA.
'BU1LDER5 OF

HUB, SPOKE;
WHEEL, BE.NDING
: WAGON.CARRIAGE
X~ AND HOOP

MACHINERY,

SEND FOR CATALOGUE

PATENT 5PeML DRIVER

© 1897 SCIENTIFIC AMERICAN, INC.
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The Queen Acme No. 5 Mlcrcscope
NEW MODEL AS PER CUT.

The Ideal Micrescepe fer Amateur
Research. Stands unequaled fer precise
and accurate adjustments and eptical
excellence. Withowjectives lvmgfrom
50te 500 diameters, in case, g

Send for new Microscope Catalogue B. M.

QUEEN & CO., Inc. =
1011 Chestnut St., Phlladelphla, Pa. =

$5 Printing Press

Prints yeur ewn cards, labels, etc.
Larger press fer circulars er small
newspaper, $18. Everythm easy »y
printed _rules sent Cata o%m' for
stamp. KELSEY & CO
Factery 4, Mth)LN CONNLCT:CUT

PERPETUAL MOTION

A valuable series of papers giving all the elassic forms
of perpetual motion n%tparatus e literature on this
subjeet is so very limited, the only book being entirely
out of print, 50 that this series will be important to all
inventors. 30 llu:!trmmnn. ‘*(‘IEI\T]F]( AMERICAN
SUPPLEMENT, Nos, 1130, 1131, 1133, 1 '
11 369 1137, 1138, Price, 10 celmn e%eh For sale
by Munn & ("o and all newsdealers. Eend for new
catulogm

THE EUREKA CLIP

The mest useful article ever invented
fer the purpese. Indispensablete Law-
yers, Editers, Students, Bankers, Insur-
ance Cempanies and »usiness men gen-
erally. Dees netmutilatethe paper. ( an
»e used repeatedly. Jn bwexes of 100 1 or
25c. To we had ef all weeksellers, sta-
tieners and netien dealers, er »y mail on
receipt ef price. Sample card, by mail,
free. Manufactured by

Consolidated Safety Pin Company,

ox 93, Bloomfield, N. J.

NO MORE " POISON IN THE BowL

Ne excuse fer smeking feul pipes,

The *Mallinckrodt’” Patent Nicotine Absorb-

ent and Ventilated Tobacco Pipe
will render smeking a
healthy enjoyment. T'ry
it and you will become
; convinced. See notice,
4 SCI. AM. of August 7,97
i Manufactured enly by
The Harvey & Watts Co., Station E, Philadelphia, Pa

and No. 275 Canal Street, New York.

@“’ Mustrated Circulars © S A.” mailedon um)licatiun.

Phonograpbs, Graphophones,
Projectoscopes, Rinetoscopes,

RECORDS, FILMS, ETC.
@& 36 page illustrated catalegue sent free un receipt
2-cent. stamp.
The Edison Phonograph Co.,427 Vine St.,Cincinnati,0.

[EPJ BUSINESS MAN

NEEBS THE AI}SEN([ |NDI(ATOI1"
HIGHLY HED METAL DESI
DW!M[NT NDI’ INI.- THE HOUR HE \vllL
| RETURN- M'»\!l ED UM RECEIPT OF 23078

ENGRAVING (0,
MILWAUKEE WIS

PAYET [AXIN ' ON 9718

Castings and
Part$ ——m

of 8 Lt. Pyname, Simple Elec-
tric Meter and ether Machines
descrived in Sci. Am. Supple-
ments. Gas Engine Castings, :
Telephen es and ﬁlectnca,lﬂup—
plies. Send stamp fer catalogue.

MIANUS ELECTRIC COMPANY, - -
ELECTRO MOTOR, SIMPLE, HOW TO

make.—Byr G. M. Hepkins. BDescriptien ofa. small elec-
tre meter devised and censtructed witb a view te assist-
ing amateurs te make a meter which might »e driven
with advantage »y a current derived frems: »attery, and
which weuld have sufficient power te eperate a feet
lathe or any machiue requiring not ever ene man pe
er. With 11 figures. Centained in SCIENTI®IC AMER-
ICAN SUPPLEMENT, Ne. 641, Price 10 cents. Te we
had at this effice and frem all newsdealers.

ARB'ORUDUM

RASIVE KNOWN.

MCIND OWDE| Esrrrl.l'rl:
Powm:n C-RYE.‘I" Sy
CAREORUADUM. , 4

Eiectric = Cov=Making

DYNAMO BUILDING
and ELECTRIC MOTOR CONSTRUCTION.

By Prof. T. O’CONOR SLOANE.

140 Pages, Very Fully
Illustrated, Price $1.00.

HIS work treats of the
making at home of elec-
trical toys, electrical ap-

paratus, motors, dynamos and
instruments in general, and
is designed to bring within
the reach of young and old
the manufacture of genuine
and useful electrical appli-
ances. The work is especially
designed for amateurs and
young folks. Thousands of
our young people are daily
experimenting, and busily en-
gaged in making electrical
toys and apparatus of various
kinds. The present work is
just what is wanted to give the much needed infor-
mation in a plain, practical manner, with illustra-
tions to make easy the carrying out of the work.

MIANUS. CONN.

i Ecwf' 9

‘We can alse furnish Pref. Sloane’s works en electricity

| as fellews:
Arithmetic of Electricity, 138 pages.....$1.00
Electric Toy Making, 140 pages .. ....... 1.00
How to Become a Successful Electrl-

cian, 189 pages.......... « cooooreeas .. 1.00
Standard Electncal chnonary,

pages.. oo - . T CEE L ) adA) 3.00
Eleclncny Smmhﬁed, 138 pages - --:-:- 1.00

The above five volumes comprlsmg a COMPLETE
ELECTRICA LI RAR Y, sold at the special
reduced price of %3, put up in a neat felding bex.
You save $2.00 by erdering the set commiete.

Five volumes 1,300 pages, ever 450 illustratiens.

¥ Send fer speecial circular centaining fulltawle of
centents of the abeve beeks.

IUNN & CO., 361 Broadway, New York.
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A COLLEGE ™) CENTS
EDUCATIONS)UJAWEEK

For $2 down and $2 a month WE GIVE
AN EDUCATION INTHE THEORY OF

BOOK-KEEPING

Steam Locomotive, Gas, Traction, or Marine En-
gineering: Refrigeration; Mechanics; Machine
Design ; Mathematlcs, Physics ; Organic and In-
nreanie L lwunu nalitative sl Guantits-
Ltive Anglysi Civif, Plectriol, Mechaniol,
Bridge, I 111‘untl Muni cipal, or H draulic
Fngineering; Electrical Power and Ll hting;

g!vl_\-._c: t ri:,-ud& 4 U u *St P ! tIMetﬂ
Ting an attern
Rdl V%’ork Drafting:

Electrizil l{:u ways, -urveying and Mapping;
Metal, DPlacer ot 1l Miring: Assaying and
Blwpiping . Prospecting; Architecturs:; Sani-
ATy lumf‘mp‘, 1] g and Ventilati wmn, ' Archi-
tectural Dewign; Highway Construction; " Archi-
tectural or dlechanicil Drawing; hti‘Il(‘L‘.‘Hl)h}
English Branches; or Pedagogics of Englizh

Branches. ‘ ALL WHO STUDY
Guarameed Success.

e have helped thousands to
0sitions and salari Cir-
State subject 'um wish

bett/er
cular
s b ostudy.

ee.

The International Correspondence
Schools, Box 942, Scranton, Pa,

Best Books on all subjects of

. NATURAL HISTORY.

.y, THE NATURAL HISTORY BOOK STORE,

) BRADLEE WHIDDEN, PUBLISHER,
Send for Catal. 28 Arch St.. Boston, Mass.

FE NICKEL
= AND

] Electro-Plating
£t Ypparatus and Material. :

THE
‘anson & VanWinkle
Co.,
Newark, N. J.
136 Liberty St., N.Y.

35 & 378, Canal St.,
Cbmaeo

IT COSTS NOTHINC TO TRY

Al steam userscansavetime
moneyand trouble with the
simplest. safest and most
satisfactory trap in exist-
ence—the HEINT
waner EAM TRAP
Guaranteed never to
i T-_ wear out. Lookatthe
s cut and see how it’s!
done!

ESTABLISHED 1874, gsave in coal for

on
one year and I’ll furnish the trapyfree illus.
notice Sci. Am. July 13, 1897. Sole American Mf
‘VI « S, Haines, S 136 S.4th St., Philu., Pa.

SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
Folding Cameras.
8 All sizes, ranging in price from
$5 to $100. Sunart Junior, 3% x
3¢ picture, $5.
§#" Send 2 cent stamp for
[llustra.ted Catalogue.

SUNART PHOTO CO.
Rp_cuES'r_E_R. N. Y.

There is Comfort in it.

Failure toinvestigate the merits and price of

THE HARTFORD

before buying a typewriter will occasion regret.
THE HARTFORD TYPEWRITER CO., Hartford, Conn.

THE NEW BRISTOL COUNTER

5 AQUEDUCT STREET,

Reglsters an accurate account of work done on print-
ing presses, grain tallies, weighing, mea,surmg and
other automatic machines. Counts up to 1,000000 aud
repeats automatically. Simple, accurate, durable Spe-
cial couuters to grder. ¥~ Sendfor circular,

- ROOT, Bristol, Conn., U. S. A.

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO.,

THE U. S. GOVERNMENT

buys only the best. When in the market for mercband-

ise it obtains samples and submits them to rigid expert
Since 1890 the :

examination before placing its order.
Government has purchased MASON & HAMLIN

ORCANSxPIANOS

exclusively for the equipment of its Indian schools as
well as for the ships of the ** White Squadron.” Wise
men profit by the experience of otbers. The experience
of the Government experts is available for every one.

MASON & HAMLIN CO.,

Boston, New York, Chi ago and St. Lo\us.

Fitchburg «

HOOSAC TUNNEL ROUTE
] between
New England and the West.
J. R. WATSON,
General Passenger Agent,
Boston, Mass.

BOOKS WORTH HAVING.

Pay me what !

217 T2. Main Street, Louisville, Ky.!

= Railroad

595,445
595,511

Sander cylinder adjustment, K. E. Schmitt
Sasb lock, J. Ahrena

| Saw frame buck, K. T\ Ladd .. 595, 31

| Saw handle, S. N. Hali. .. 595438
| Saw set, F. ‘W. Steele .. . 593(;62
i Scafluld, H. McLaughlin. . 5‘)5405
' Scaffold ledger board supp: 55 M

Scale prmtmg reilster,
Scale, weighing,

Secondary battery, P. ibbe
Seeding machine, 1. btevens
Sewing machine, Hugg & Schut
Sewlgcni n%alchme looper operating

wemhmg, W. H. S 3,58¢
ening. 533,50

593.080
95,587

Sewing machine trimming attachment. ¥. Curtin.

Sheet met,ul rmgs, device for forming armular, J.
A. Carlst ... 595,287
. Shell, high exploswe J. J. Perisse .. 595,406
: Sheller. See Corn sheller. I
Sieve, H. Foecke. ...........oiiviiiiis coeevineaanne., BUB5H
Signal. See Railway signal.
Signalindicator, electric, M. Mercier
Signaling apparatus, electric, W. K. Decrow.
Sink, W. L

............... 595,51
.. 595,375
. 592,544

I
I
| Skate, roller. 'I', K. Daniels . 59_5,6(]8
! Snow guard, Fox & Snyder.................. 595,295
i 8oldering machine, Walker & Minuemeyer 595,444
| Spanner wrench, adjustable, R. ¥ 595,473
i Spring motor, rotary, M. H. Wilson.... 595,360
| Stacker, pneumatic, C. ®. Heggem... 95,390
i Stall, animal, W. M. Underhill...... 595,504
! Stamp handle‘ W. Kimball...... 595,633
i 8 \tamg mill, Reynelds &Lhesh ire. 5‘33,(‘»51
Starc treatmg, C. Pope 595,408
Steam bmler, J R Vance . 595,589

Steam generator and hot water heater, E. D.
Steel, manufacturmg C. D. Llatas.
Stool or chair, J. W. Snell, Jr..

: Stop motion, J. A. Bolen
Stopper. See Flue stopper.

Stoppering and hermetic closin for ]ars, etce.,

Joynson & Harrison.

Store service trolley trac

Stove or range conductor hood 8. F. Put

.. 595,641
595,319
. 595,352
595,433

595,311

I Strainer for milk pails, detachable P. Pfeil 595407
;Sur%eonsoperatmgtable F. W. Loughran . 595,322
: Table. See Surgeon’s Opemtmg table.
: Table attachment, C. Heller.......... .. 595476
Tank. See Grain tank.
Tap wrench, H.B. Keiper 595,312
Ticket and cover therefor, mileage, H. M. anht 595,423
Tie. See Bale tie. leway tie.
Tile, mosaic, C. R mb .. 595,485 -
Tire, bicycle, W. A. D Graham 595.300
Tire inflater, coin-controlled, J ‘B. Ligon 50560 |
! Tire, pneumatic, E. G. Van Zandt.. . 593,42
. Tire, rubber, W. Langmuir. . 5,486

Tires on wheels, apparatus ‘for’ plamng, J. G'
Rod gers
Tobacco pipe, L. Richards

Velocipede pump attachm:
Vise, quick acting W.J.O’ Brle

| Tongue iron, F. Linnemeier 3.640
! Tool, combination, W. Clough.. 524
H 'l‘oy, ring twirling, C. M. Bartholomew 95,694
Track and switch for beef houses, C. A Konz 314
| Track brush and scraper, L. C. Martin. 95,399
1 Transformer, W. S. Moody. . 595,403
: Trap. See Animal trap.
Trolley stand, 8. H. Short ... 595,659 ;
! Truck, car, T. M.Gallagher.. . 595,617
Truss and bridge, C. M. Horton.. 595,629
Tubes with pliable material, machine for lmmg
metal, E. T. Greenfield 95,472
Turbine, elastic fluid, C. G. Curtis 95,435
Turret for cars, bomb proof, E. H. 5,493
Typewriter arm, Hopklns 95,478
: Umbrella, folinf J. Helman 95,628
. Universal joint, S. Gardner 95.538
H Valve gear, J. H. F. Jacoby 95,307
i V. gorlzer G. H. Bell.. 595,432
i clebody and seat, A 595,304
! Vehicle, ice, J. F. Flsher 595,380
;Velompede.P H. Brennan 595,485
1

Wagon brake, R. M. Deyoung 5,529
| Washing apparatus, warp. O. Hallensieben. 595,302
! Water closet, C. A. Freeman............. 95,382
{ Water column, E. D. Cain 595,557

Water gage, J. 8. Long...... 595,320
: Water heater, O. Schlemmer. .. 595,348

Wheel. See Kifth wheel.

Wheel, D. M. Dearing . 593,610

Wheel rim and tire, vehicle, H. R. Osborn 59.)‘333

Whip s ocket. Shaw & Redmond............ 95,/

Window, W. k. McIntosh............. 595.332

Wire fabric machine. A. L K]tselman 595,635

Wrapping machine, 8. D. Tripp................... 95,42,

Wrench. See Combmatlon wrench.
wrench. Tap wrench.

Wrench, G. W. Anderson

Wrench, M. M. Le May..

Wrench W. F. Sellers

Zinc ores and zinkiferous ores for smelting, pre-
paring, E. A. Asbcroft

Spauner

DES1G

i Bench, duet, P. H. York
: Bottle, H. ESS€T.encnnn. ..
Brush back, F. N. Osborne..
Bushings, lower member for (r Stmger
Cabinet, cylindrical, E. H. Ellis............ ..
Cabinet frame, prescnptlon, .) M. ‘Worthington...

NS.

Cultivator shovel. T. H. Raney
Dust pan. W. H. Payne.........
Game board, D. Du Bms
Game board, E. A. T'ourny.
Hook, gannent and umbrella W. Walker.
Jar fnetemngbar, J. Scbies..
Jar lid clamp, J. Bonshire

, Music time division block set, E. A. Fletcher....... 128
Paper »o0x, F. E. Jones.. - ..28,041 to 28,046
Plaited fabric, P. Gumbinner - 28,051
Puzzle block, G. E. Parmenter. 28,047

Saddle cushion, ‘W.I. Bunker
{ Spoon or fork handle, D. A. Lt
; Statuette, Hicks & McGreerY

i Stool pedestal, piano, P. H. ,030
Velocipede saddle, A. E. Ames. 28,036
. Wagon body, delivery, G. W. K 28,035
TRADE MARKS.
Booﬁrs‘ pamphlets and other printed matter, A. o6
Boets, sﬁb'e'é “and ‘siippers, W. L. Douglas 'Shoe 30’9~0
D) 1] 7 B ¢ ,97
Cigars, H. Nltzsche ..................... 30,984
Coffee, tea and cocoa, Aston & Company 30,982
Copper sulfate, Ward & Huntington.......... ,976
Fertilizers, plant, Bowker Fertilizer Company..... 30,975

Gaskets and steam and otherjpacking, La Favorite
Rubber Manufacturing Compan:
Insoles, W. H. Wiley & Son
Lard, leaf, White, Pevey. Dexter Company
Leat er, calf kl{]) cow, hors e. goat and sheep, W.
Eisendrath & C CoOmPaANY. «.oviueeiienaaae caanns
N Medlcal compound used on wounds and sores of
all descriptions, Wilson Brothers
Organs, Mason & Risch Vocalion Company..
Photographic papers and chemicals, Nepera Chem-
€Al COMIPANY. . evttnteeiiasoniuaaeas ceenenann
. Remedies, catarrh, A. F. Richardson..
Rubber boots, shoes and overshoes, ‘G. Watkin-
SON & COMPANY . . \veetieieitieiasnsierinniiieneinn.
Shoe dressing, Hernott Brothers & Company
Soap, J. Shepard, Jr
Spoons, forks and knives, silver plated, Carter-
Crume Company
Sweaters, cardigan jackets,bathing suits, leggings
and analogous articles of apparel, J. Werthei-
mer..
Talkmgboard s
Traps, safety backwater and se

30,962

30,969
30,964

30,961

Barbeau
: Whisky, D. Netter & Company.

. A printed copy of the specification and drawing of
:any patent in the foregoing list, or any patent in print
1ssued since 1863, will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian parents may now be obtained »ythein-
ventors for any of the inventions named i1n the fore-
going list, provided they are simple, at a cost of $40 each.

f complicated the cost will be a little more. For foll

l

Sextant. F. J. B, Cordelro o ST S
Shade bracket, G. Bell............ 595,667
Shade or curtain fixture, H. H. Forsyth.. . 595,563

APPARATUS

for Production and Manipulation of Light, Acetylene Gas
Generators, Electric Light Stereopticons and Animated Pic-
ture Machmes, etc.

J. B. COLT & GO

131 Pest Street, San Krancisco, Cal.
ing Show Rooms, Broadway and 3i-h Street, New York.

tatalogu.es Iree.

5 & 117 Nassav Street, New York.
» 189 La Salle Street, Chicaeo, Ill.
Acetylene House Light-

SUSPENDER BUTTONS .

often pull off, It dges not
matter if you have a Bach-
elor’s Buttonin ¥uur pock-
et. Slips on or «ff in a jiffy 3
and holds like grim death,
withcut tearing the fawric.
: By mail for 10 cents. Iilus-
" trated booklet describing
* hose and drawer holders and ¥
other novelues using the Im-

proved Washburne Patent

Fasteners, sent for the asking,

i)

Americnn Rlng Co.y B.XP Waterbury, Coml

Hea(lquarters /01“

DUMPING
' Horse (jarTs.

‘Wide and narrow tires.

our works—'T'atamy, Pa.—
toall points.

HOBSON & CO.

Fon s AL The entire plant of the Hagerstow

Steam Engine and Machine Com-
pany, Hagerstown. Md., constituting the Ground, Build-
ings, Machinery, Patterns, Drawings and Good Will.
Line goods manufactured. Tractionand Portable En-:

. TEAGHING BY MAIL
'} WANTED
'MONE

Low rates of freight from .

No. 4 Stone St., New York. WURK' MODEL

gines, Thrashers, SawMills, Grain Drillsand Corn Shell- !

ers, which are popular on the market. Hagerstown is
well located, convenient to the coal and lumber regions,
has fine shlppmg famhtles, five competing railroads. We
solicit corresp. dr. J J. Funk Mgr agerstown,Md

EFTEEL STAMP.S

Om mMARRIMN
rNhN{_ESSTAMPS- la Pla I.h'TI.R

1 WEST FPRICLS.

M!LWAUKI'-L Wi S,

 Electric Battery Motors.

$3.75

Motor No L 4 m Fan
“ .:l, S “

5 x 7 Bunsen Cell
Circular free.

“ “

135
M. Turnquist,

For Sale at I-Ia.lf Price!

Complete Outfit, Machinery and Tools for light manufac-
turing or experi tal work. H.R. M., Box 713, NewYork

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. iow-
est prices ever quoted. Fine t- ~utalogr, 400
Tilustrations, mailedfree; it giveslinnd
Music & Instructions for AmateurBands.

M LYON&HEALY. 98 AdamsSt.,Chicago

Monitor Incubator.
R| I1. 80-Page Cat. for stamp;

| =71] tellsall about Poultry.
' THE MONITOR CO., .
61 Wi, 8., Middletown, Gt

in mil thH Ry slmm, it
whish it hiy purticipstod,
thers must he soumething
§n the Hupormnu el ol t:m
5‘51. !..E INCUBJ\TOR
; regulatings, entiraly auto-
murie, ¥ou put in the agmw, the
alinble dosa the res. Al nbont
) thm and muny things of valus to
il poy 1L nar new ook, Hend 10 cta, lforit.,
!H'.l;ifllll.E lNEUBﬂTB‘I & BRODOER CQ.. QUINGY, ILLS.
i TITT

! nuuunun-un-rrr:s

50 YEARS’
EXPERIENCE

TrRADE MARKS
DESIGNS

CorYRIGHTS &C.

Anyone sending asketch and description may
quick)ly ascertam our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbookon Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four months, §1. Sold by all newsdealers.

MUNN & Co.ze1 eroaawas. New York

Branch Office, 625 F St, Washington, D. C.

WATCH AND CHAIN FOR ONE DAY'S WORK.

m:«;ummmm?’ t&sﬁﬂfa i
\\\ Boys and Girls can get a Nickel-Plated
LY Watch also a Chain and Charm for selling
doz 'Packages of Bluine at 10 cents eacl,

our full address by return mail and
we wn 1 forward the Bluine, post-paid, and
alarge Premium List. No money required.

BLUINE CO., Box106 Concord Junction, Mass.

VELOCITY OF ICE BOATS.—A COL-

lnstructions gddress Munn & Cn, 31 froadway, New
York. Other foreign patents may alne be ubtained.

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the quesion of the speed of Ice
Boats, demenstrating how and why it is thatthese cratt
sail faster tban the wind which propels them. Illus-
trated with 10 explanatory diagrams. Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 214, Price 10
cents. To be had at this office and from all newsdealers.

GOLD
PLATE,
STEM WIND aND SET

Hrud eX TR

TLis mingn ¥ enpru\ul and
1in appraruncem " p\numu
tuld whtehe A prograttes g
boantiful eald plnm - H
chAmm Brnt fros with eve -y vu‘u l|

© 1897 SCIENTIFIC AMERICAN, INC.

A 5TAMP&5£ALC° ;

C.
216 South Clark St., Chicago, 1l :

: Machinery.

hy Experts. Circular,

W4 Temple (‘ourt, N. Y.

Finknbuy
FHETRI .

U lt\]‘-]li' l) 1 push novoitie LTS

3 Ltk Ny LT Broeed, Newark, N
. lN v E NToR senhs carpisspukgdenoe with wire ma-
nafucturey,  Addre, 3, 1K, Sci. Am.

I make Models for Electrical and
Mechanical A ppliances,also fine
ER %Corﬂandt St., NEW YORK

S P ECTAC L E { F.E. BAIILEYsells

i spex cheap. Write

-MODEL MAKEF

machm

for new optlcal catalogue 271 Wabash Ave., Chicago.
CATALOGUES FREE.
NION MODEL WORKS

-3
MODEA Sl IO ARRCEHIC AGD.

FOOT AND POWER LATHEb PL &\]:'.R"-
AND DRILL PRESSES 1. SHEPARD.
Agent Manufacturer. 141 & 143 W. ZdSt., Cmcmnatl 0.

o

of all kinds designed and
fected. Secrecy guaranteed.

SeYI lqlMadlson St Chlcaao

MA{H] ‘. b=, ( arli 'hnglnr’n. Brewers'
|CE il Buottlers dao THE ¥ILTER
Mbr Clh, B f‘mlr‘n -.m\vu Milwriken, W‘s

Bicycle, and Photo. Noveities,
lowprices, 100pagecat. FREE
M. K. 8. B.00, 13 tortlandt 8. N.X,

MEEMHTEHHS WANTED ﬂs':"’sf ﬁflu“s':‘
HARBALGH & C0.809 FllbertSt Phila.Pa.

NOVELTIES & PATENTED ARTICLES

Muuumuured by Contract. Punchm Dles Special
. Konigslow, 181 Seneca Cleveland O.

@“5‘5‘.3, @.‘L\E‘WW S

i
- JCELE. MODELS & EXPERIMENTAL WORK ERVE
* A R NEW TEAE STENCIL WORKS 100 _NASSAU WA
furemu" Waoeksnith in Inrl_t’ IiA-

w A N T E chine alop, one thut hae b ex-

pleritaaes Wi h teis hammers and gmml‘al Ting kn‘mllhm
Frate ape and experienes. Adgress JL R BoXx 05, N

Experimental & Model Work

CM‘S and advice free. Gardam & Son, 45-51 Rose St.,N.V.

CAS»@“ GASOLINE E

MOTORS

BAGNUS WATER MOTOR CO0. NEWARK N.J. U. S A.

VOLNEY W. MASON & CO.,

FrictionPulleys,Clutches & Elevators
PROVIDENCE R. I

OPEX.

CATALOGUE

: ; THE MODERN ICE YACHT —BY GEO.

W.Polk. A new and valuable paper, containing full,
practical directions and specifications for the construc
tion the fastest and best kinds of Ice Yachts of the
latest, most approved forms. I1llustrated with engrav-
ings drawn to scale, showing the form, position, and
arrangement of allthe parts. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. « Price 10 cents.
To be had at this office and of all newsdealers.

THE CROWN Bone Cutter

for cutting green
bones. Forthe poultryman. Bestinthe world.
Lowest in price. Send for circular and testi-
monials. Wilson Bros., EASTON, PA.

2 Drying MMachings

fUl {rrain, #and, Olays, Fertilizery, FPhos-

tireen Coffee, SWel Feedd, =alt,
PR L LA YV ours N operas

LiumL. Rewd tor Beh dlicst rated eutuinged.,

=, 'E. WIORKHE LL. I{unnllm.l, “.n.

Che Sclemmc Hmerican
PUBLICATIONS FOR 1898.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
Scientific American (weekly), one year, $3.00
Scientific American Supplement (weekly), one year, 5.00

Ex;])ert Edition of the Scientific Amerlcau (month—

¥) in Spanish and Englisb,

Building Edition of the Smentlﬂe Amerlcan
(monthly),

COMBINED RATES

in the United States, Canada, and Mexico.

3.00

Scientific American and Supplement, - 7.00
Scientific American and Building Edition, - 5.00
Scientific Amencan, the Supplement and Bulldmg
Edition,
TerRMSs To FOREIGN COUNTRIES.

The yearly subscription prices of Scientific American
publications to foreign countries are as follows:

U.S. English
Money. Money.
£ 8.

Scientific American (weekly), - - -$.00 016 5

Scientific American Supplement (weekly) 600 1 4 8
Building Edition of the Smennﬂc Amer-

ican (monthly), - - 300 012 4
Export Edition of the Scientific Amer-

ican (monthly) in Spanish and English 3.00 012 4

ComBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific American and Bulldmg Edl-

tion, - - - - 650 161
Scientific Ameriean, chentlﬂc American

Supplement, and Building Edition, -1100 2% § 2

§F™ Proportionate Rates for Siz Months.

The above rates include postage, which we pay. Re-
mit by postal ur express money order, o1 draft t0 order of

MUNN & CO., 361 Broadway, New York.
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